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Preface 


This  study  was  undertaken  because  of  my  personal 
experiences  as  a  new  Civil  Engineering  officer  in  the  Air 
Force.  I  had  never  heard  of  Air  Force  Civil  Engineering 
until  I  received  a  letter  in  ROTC  class  from  the  Air  Force 
late  in  my  senior  year  of  college.  This  letter  informed  me 
that  I  was  going  to  be  an  Air  Force  Civil  Engineering  offi¬ 
cer  in  two  months.  Needless  to  say,  I  was  confused  as  why 
they  chose  me,  a  mechanical  engineer,  to  be  a  civil  engi¬ 
neer,  and  I  had  no  idea  what  my  job  would  be. 

I  did  some  research  into  Air  Force  Civil  Engineering 
while  at  school  but  I  arrived  at  my  Eirst  duty  station  with 
very  little  knowledge  of  my  new  job.  Because  of  ray  experi¬ 
ence  and  informal  discussions  with  other  junior  officers,  I 
decided  to  do  some  research  into  the  perceptions  of  junior 
CE  officers  like  myself  to  see  if  they  felt  the  same  way 
tnat  I  did.  That  was  my  motivation  for  this  research  pro¬ 
ject. 

Although  some  of  my  hypotheses  were  not  supported  by 
this  study,  there  are  some  results  of  practical  signifi¬ 
cance.  The  results  also  indicate  that  Eurtner  research  is 
needed  to  improve  the  way  the  Air  Force  prepares  its  junior 
CE  officers  for  their  first  assignment. 

There  are  several  people  I  would  like  to  thank  for 
tnere  guidance  and  support  throughout  this  long  process. 


i  i 


First,  I  would  like  to  thank  my  wife,  Karen,  for  her  under¬ 
standing  during  the  last  two  hectic  months  of  the  project  as 
I  tried  to  put  everything  together.  I  would  also  like  to 
thank  my  reader.  Major  Donald  E.  Murphy  for  his  guidance, 
especially  in  the  Civil  Engineering  aspects  of  the  re¬ 
search.  Finally,  I  would  like  to  thank  my  advisor.  Dr. 
Robert  P.  Steel,  for  all  of  his  effort,  from  helping  me 
choose  my  topic  all  the  way  through  writing  the  final  draft. 


Benjamin  R.  Wilson 
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Abstract 

Civil  Engineering  (CE)  officers  are  sent  directly  to  their 
first  duty  station  without  any  job  related  training.  This 
lack  of  training  could  cause  new  CE  officers  to  be  unpre¬ 
pared  for  their  job.  The  perceived  competence  of  officers 
was  used  to  determine  how  well  prepared  CE  officers  are  for 
their  first  assignment.  Civil  Engineering  second  lieuten¬ 
ants  were  surveyed  to  determine  their  perceptions  of  their 
overall  competence,  technical  competence,  managerial  compe¬ 
tence,  and  knowledge  of  the  CE  organization.  Their  supervi¬ 
sors  also  rated  each  officer  in  these  four  competence  meas¬ 
ures.  The  data  was  statistically  analyzed  to  determine  if 
time  in  service,  prior  military  service,  academic  degree, 
source  of  commission,  and  attendance  at  Air  Force  Institute 
of  Technology  (AFIT)  School  of  Civil  Engineering  courses 
affect  perceived  competence.  The  results  indicate  that  time 
in  service,  source  of  commission,  and  the  number  of  courses 
attended  at  AFIT  have  a  significant  effect  on  perceived 
competence.  The  results  also  show  that  prior  military 
service,  academic  degree,  and  the  AFIT  Introduction  to  Base 
Civil  Engineering  course  have  no  significant  effect  on 
perceived  competence.  An  important  finding  was  that  super¬ 
visors  rated  the  officers  significantly  higher  than  the 
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officers  rated  themselves.  The  conclusions  were  that  more 
job  familiarization  is  needed  for  new  CE  officers  and  atten 
dance  at  AFIT  technical  courses  should  be  highly  encouraged 
for  young  officers.  The  fact  that  supervisors  rated  the 
officers  significantly  higher  than  the  officers  rated  them¬ 
selves  leads  to  the  conclusion  that  there  may  be  a  problem 
in  the  preparation  of  junior  CE  officers  and  more  research 
is  needed  in  this  area. 


AN  ANALYSIS  OF  THE  PERCEIVED  COMPETENCE  OF  JUNIOR  CIVIL 

ENGINEERING  OFFICERS 


I.  INTRODUCTION 


General  Issue 

An  important  issue  in  today's  Air  Force  is  whether  the 
current  preparation  of  junior  Civil  Engineering  (CE)  offi¬ 
cers  is  consistent  with  the  demands  of  their  job  assign¬ 
ments.  This  issue  is  important  for  two  reasons.  First,  if 
current  preparation  is  consistent  with  the  job  demands,  the 
system  is  working  and  will  not  require  a  major  overhaul. 
Conversely,  if  the  preparation  of  junior  CE  officers  is 
deficient,  then  changes  may  need  to  be  made  in  the  current 
methods  of  preparation.  The  second  reason  is  that  with  the 
current  shortage  of  experienced  CE  officers,  the  Air  Force 
must  prepare  junior  officers  better  in  order  to  increase 
their  productivity  (Rumsey,  1982)  . 

Specific  Problem 

Witnin  the  general  issue  of  preparation  of  junior  CE 
officers,  the  specific  problem  to  be  addressed  is  measuring 
the  perceived  competence  of  these  officers  in  performing 
their  assigned  duties.  By  measuring  their  feelings  of 
competence,  the  adequacy  of  their  preparation  for  the  job 
can  be  determined.  In  addition,  the  factors  that  affect  job 
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competence  can  be  studied.  If  the  officers  express  a  high 
degree  of  competence  in  accomplishing  their  job  tasks,  then 
their  preparation  for  the  job  would  appear  to  have  been 
sufficient.  On  the  other  hand,  if  their  felt  level  of 
competence  is  low,  then  some  areas  of  preparation  may  need 
to  be  improved. 

There  are  four  general  areas  of  task  competence  that 
need  to  be  measured  for  CE  officers.  The  first  area  is 
overall,  or  global  competence  in  carrying  out  all  of  the 
duties  of  the  job.  The  second  area  is  technical  competence, 
wnich  relates  to  the  technical  engineering  skills  required 
for  the  job.  Managerial  competence  is  the  third  area,  and 
this  area  concerns  the  ability  to  manage  the  people  and 
resources  of  the  job.  The  final  area  of  competence  to  be 
measured  is  knowledge  of  the  CE  organization  and  mission. 

Measuring  the  level  of  competence  of  junior  CE  officers 
is  the  most  important  problem  to  be  solved,  but  determining 
the  factors  that  influence  the  level  of  competence  is  also  a 
major  thrust  of  this  study.  Several  experience  and  educa¬ 
tional  factors  will  be  examined  to  determine  their  effect  on 
the  level  of  competence  expressed  by  CE  officers.  Experi¬ 
ence  factors  include  the  amount  of  time  in  service  as  a 
commissioned  officer,  whether  the  officer  had  prior  enlisted 
service,  and  the  source  of  commission  for  the  officer  (U.S. 
Air  Force  Academy  (USAFA) ,  Reserve  Officer  Training  Corps 
(ROTC) ,  or  Officer  Training  School  lOTS)).  Educational 


factors  were  also  studied.  The  type  of  undergraduate  aca¬ 
demic  degree  possessed  by  the  officer  was  examined  as  an 
influence  on  competence.  This  degree  can  be  in  civil  engi¬ 
neering,  electrical  engineering,  industrial  engineering, 
mechanical  engineering,  general  engineering,  or  architecture 
(Department  of  the  Air  Force,  1977).  Another  educational 
factor  dealt  with  whether  the  officer  attended  the  Introduc¬ 
tion  to  Base  Civil  Engineering  course  at  the  Air  Force 
Institute  of  Technology  (AFIT)  School  of  Civil  Engineering. 
Also,  the  number  of  additional  courses  the  officer  attended 
at  AFIT's  CE  school  was  examined  as  an  antecedent  of  compe¬ 
tence.  The  final  factor  is  how  well  the  suoject  matter  in 
the  AFIT  courses  prepared  the  officer  for  his  job. 


II.  LITERATURE  REVIEW 


Background 

Preparation  is  defined  as  "the  action  or  process  of 
getting  ready  for  duty"  and  "making  something  ready  for  use 
or  service"  (Merr iam-Webster ,  1976:1790).  The  way  to  meas¬ 
ure  preparation  is  to  measure  how  ready  a  person  is  for 
duty,  use,  or  service.  The  degree  of  competence  a  person 
has  in  carrying  out  his  job  duties  will  give  an  indication 
of  now  ready  the  person  is  for  those  duties.  To  measure  the 
actual  competence  of  individuals  would  be  very  difficult,  so 
a  measure  called  sense  of  competence  was  developed.  Sense 
of  competence  is  defined  as  "the  cumulative  set  of  feelings 
of  confidence  and  competence  an  individual  has  from  repeat¬ 
edly  and  successfully  mastering  his  external  environment" 
(Morse,  1976:1195).  A  more  practical  definition,  especially 
in  the  context  of  this  paper,  is  an  individual's  subjective 
feelings  and  confidence  about  his  or  her  ability  to  master 
his  organizational  and  work  environment  (Morse,  1976) . 

Sense  of  competence  is  the  subjective  side  of  an  individu¬ 
al's  actual  competence  and  thus  measures  only  the  internal 
feelings  an  individual  has  about  his  competence  in  the  work 
setting  (Morse  &  Wagner,  1975). 

Although  the  term  sense  of  competence  is  used  in  this 
thesis,  the  concept  has  been  referred  to  as  self-acceptance, 


self-confidence,  self-respect,  self-satisfaction,  self- 
worth,  and  self-ideal  congruence  by  other  authors  (Tharenou, 
1979)  .  The  use  of  all  of  these  terms  interchangeably  can  be 
confusing  though.  Sense  of  competence,  the  major  concept 
underlying  this  study,  is  concerned  with  self-esteem  as 
related  to  specific  tasks.  In  her  extensive  literature 
review  on  self-esteem,  Tharenou  (1979)  discusses  all  types 
of  self-esteem;  global,  specific,  and  task  specific.  Al¬ 
though  all  of  these  types  of  self-esteem  are  important,  one 
must  remember  that  task  specific  self-esteem  is  the  key 
construct  in  this  study. 

Two  important  concepts  that  are  used  throughout  this 
study  are  correlation  coefficient,  r,  and  p-value,  p.  The 
correlation  coefficient  represents  the  strength  of  the 
relationship  between  two  variables  and  ranges  from  a  low  of 
.00  (no  correlation)  to  a  high  of  1.0  (perfect  correlation). 
The  p-value  represents  the  significance  level  beyond  which  a 
given  statistic  (e.g.  r)  is  statistically  significant.  The 
standard  critical  level  for  this  study  and  most  management 
research  is  .05.  For  example,  if  a  p-value  associated  with 
a  given  correlation  coefficient  was  .04,  this  correlation 
would  be  regarded  as  significantly  different  from  a  value 
of  zero.  A  p-value  of  less  than  .01  was  regarded  as  highly 
significant  in  this  study  and  a  p-value  of  less  than  .10 
was  considered  to  be  marginally  significant.  P-values  are 
reported  in  this  study  for  tests  of  the  differences  between 


the  mean  scores  of  two  groups  (i.e.,  t- tests) ,  and  to  deter¬ 
mine  if  correlation  coefficients  were  significantly  differ- 


!  ent  from  zero. 
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I  Or ig ins  of  Competence  Research 

j  One  of  the  earliest  investigations  into  sense  of 

competence  was  performed  by  R.  W.  White  (1959,  1963)  who 
proposed  that  "there  is  a  basic,  even  biological,  urge  or 
drive  in  all  individuals  to  influence  and  master  their 
environment"  (Morse  &  Wagner,  1975:451).  Because  of  this 
urge  or  drive  to  master  their  environment,  individuals  will 
look  for  situations  that  increase  tneir  self-esteem  and 
avoid  situations  that  might  lower  their  self-esteem  (Hall, 
1971).  Since  White's  early  work,  there  have  been  many 
studies  investigating  factors  that  correlate  with  sense  of 
competence  and  self-esteem. 

Work  Role  Correlates  of  Competence 

One  factor  that  may  lead  to  low  self-esteem  is 
qualitative  role  overload  (French  &  Kaplan,  1972)  .  This 
occurs  when  a  person  does  not  have  the  skills,  abilities, 
and  knowledge  required  for  the  job.  Likewise,  role  ambigui¬ 
ty  or  lack  of  role  clarity  is  associated  with  low  self¬ 
esteem  and  competence  (Tharenou,  1979)  . 

The  amount  of  autonomy  a  job  provides  has  been  found 
to  be  positively  associated  with  work-specific  self-esteem 
and  competence  (Tharenou,  1979)  .  In  a  study  Dy  Sekaran  and 


Wagner  of  545  American  white-collar  clerical  and  first-line 
supervisory  employees,  sense  of  competence  and  autonomy  were 
correlated  (r  *  .28,  p  <  .05).  This  study  also  provided 
results  for  a  sample  of  1,123  workers  in  India  and  the 
correlation  coefficient  between  competence  and  autonomy  was 
.32,  significant  at  p  <  .05  (Sekaran  &  Wagner,  1980). 

Closely  associated  with  autonomy  is  job  challenge.  A  chal¬ 
lenging  job  can  have  many  positive  effects  including  in¬ 
creased  self-esteem,  competence,  and  commitment  to  the  job 
(Tharenou,  1979;  Hall,  1971). 

A  third  intrinsic  characteristic  that  has  been 
positively  correlated  with  sense  of  competence  is  meaning¬ 
fulness  of  the  work.  Meaningfulness  of  the  work  is  defined 
as  the  "employee's  perception  that  the  job  he  or  she  does  is 
valuable  and  worthwnile"  (Sekaran  &  Wagner,  1980:344). 
Sekaran  and  Wagner  found  sense  of  competence  and  meaningful- 
ness  of  work  significantly  correlated  for  both  an  American 
sample  (r  =  .39)  and  an  Indian  sample  (r  *  .44) . 

Sense  of  competence  may  have  a  considerable  effect 
upon  career  choice  and  the  congruence  between  an  individual 
and  his  work  role.  An  individual  will  generally  choose  a 
career  role  that  he  values  and  in  which  he  is  competent  or 
in  which  he  expects  to  be  competent  (Hall,  1971).  A  high 
self-esteem  individual  will  be  more  likely  to  choose  a 
difficult  career  tnat  requires  a  high  ability  level.  This 
leads  to  the  area  of  congruence.  In  general,  the  higher  an 
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individual's  self  esteem,  the  more  congruence  there  will  be 
between  his  work  role,  or  what  is  expected  of  him,  and  his 
actual  abilities  and  attributes  (Hall,  1971).  A  person  who 
has  a  high  sense  of  competence  is  also  more  likely  to  be  in 
a  joD  where  he  feels  he  is  competent  and  will  have  a  better 
orientation  toward  his  environment  (Korman,  1967;  Feldman, 
1976) .  Wagner  and  Morse  (1975)  concurred  on  the  importance 
of  congruence  when  they  state  that  "A  sense  of  competence 
.  .  .  provides  a  psychological  construct  linking  the  indi¬ 
vidual  and  the  organization  in  a  manner  that  allows  the 
goals  of  both  to  be  met  and  even  to  reinforce  one  another" 
(p.  458)  . 

Personal  Factor  Correlates  of  Competence 

The  education  level  of  an  individual  may  also  have  an 
effect  on  his  or  her  sense  of  competence.  In  a  study  of  123 
auto  workers,  education  level  and  sense  of  competence  were 
significantly  correlated  (Ekpo-Ufot,  1976)  .  The  author 
concluded,  "In  general  the  higher  one's  educational  status 
tne  higher  the  self-estimate  he  makes  of  his  possession  of 
job  relevant  abilities"  (Ekpo-Ufot,  1976:411). 

Sense  of  competence  has  also  been  correlated  with 
organizational  commitment.  In  a  study  of  506  employees  of 
three  healtn  care  institutions,  sense  of  competence  was 
found  to  be  strongly  correlated  (r  =  .56)  with  organization¬ 
al  commitment  (p  <  .01)  (Morris  and  Sherman,  1981) . 


Contextual  Correlates  of  Competence 

Supervisory  support  has  also  been  positively 
associated  with  work  role  self-esteem  and  feelings  of  task 
competence.  This  association  has  been  found  for  competence 
related  to  specific  tasks  but  not  for  overall  or  global 
competence  (Tharenou,  1979) .  Hackman  and  Lawler  (1971) 
studied  many  job  characteristics  of  telephone  company  em¬ 
ployees  and  found  that  there  was  a  significant  (p  <  .05) 
correlation  of  .31  between  task  specific  self-esteem  and  the 
amount  of  close  supervision  received. 

Another  factor,  the  work  environment,  may  have  a 
significant  effect  on  the  self-esteem  of  employees.  In  his 
book  on  organizational  behavior,  Korman  (1977)  described  two 
work  environments  and  their  effects  on  self-esteem.  Korman 
characterized  environment  A  as  a  traditional  organization 
with  a  strong  nierarchy  of  authority,  little  employee  lati¬ 
tude  and  discretion,  with  most  activities  programmed  and 
controlled  by  rules.  In  contrast,  Korman' s  environment  B 
had  a  weak  hierarchy  with  an  emphasis  on  self-control,  few 
programmed  activities,  and  all  organizational  levels  partic¬ 
ipated  in  the  development  of  organizational  objectives. 
Korman  states  that  environment  A  will  promote  low  self¬ 
esteem  because  the  excessive  control  in  the  organization 
reflects  a  lack  of  confidence  in  the  employees.  A  democrat¬ 
ic  organization  like  environment  B  will  promote  high  self¬ 
esteem  (Korman,  1977) . 


Outcomes  of  Competence 

Ekpo-Ufot  (1976)  found  that  labor  turnover  was  related 
to  sense  of  competence.  He  obtained  a  correlation  coeffi¬ 
cient  of  -.27  (p  <  .01)  Detween  sense  of  competence  and 
labor  turnover.  The  author  concluded  that  employees  with  a 
high  sense  of  competence  were  more  likely  to  stay  at  their 
job  than  those  with  a  low  sense  of  competence. 

The  most  heavily  researcned  outcome  of  sense  of 
competence  is  job  performance.  Many  studies  have  yielded 
positive  correlations  between  sense  of  competence  and  per¬ 
formance.  Ezekiel  (1963)  studied  Peace  Corps  volunteers  and 
their  predictions  of  their  future,  concentrating  on  the 
concept  of  competence.  He  then  compared  these  predictions 
to  their  performance  reports  for  the  next  two  years  and 
found  a  significant  correlation  between  the  individual's 
feelings  of  competence  and  his  or  her  actual  performance. 

In  another  study,  Friedman  and  Goodman  (1967)  found 
that  subjects  who  felt  they  were  fully  qualified  tor  the 
task  had  significantly  (p  <  .02)  higher  production  rates 
than  those  who  did  not  feel  they  were  qualified  to  perform 
the  task. 

Korman  (1970)  performed  a  series  of  laboratory  studies 


dealing  with  the  sense  of  competence-performance  relation¬ 
ship.  In  the  first  experiment,  tne  subjects  were  divided 
into  two  groups,  high  self-esteem  subjects  (n=45)  and  low 


self-esteem  subjects  (n=40) .  The  subjects  were  then  given 
several  tasks  varying  in  difficulty.  The  high  self-esteem 
subjects  completed  significantly  (p  <  .05)  more  difficult 
tasks  than  the  low  self-esteem  subjects.  The  experiment 
also  found  no  significant  difference  between  the  two  groups 
in  the  performance  of  easy  tasks. 

The  second  experiment  by  Korman  (1970)  was  similar  to 
the  first  but  the  tasks  were  creative  tasks.  The  findings 
were  similar  to  the  first  experiment  in  that  the  high  self¬ 
esteem  subjects  performed  significantly  (p  <  .025)  better 
than  low  self-esteem  subjects. 

The  third  and  final  experiment  by  Korman  (1970) 
manipulated  the  immediacy  of  feedback  on  the  individual's 
performance.  The  results  of  this  experiment  showed  the 
difference  in  performance  between  the  high  self-esteem 
subjects  and  the  low  self-esteem  subjects  to  be  marginally 
significant  (p  <  .06) .  The  author  concluded  that  "Self- 
perceived  competence  for  a  task  seems  to  facilitate  perform¬ 
ance  on  the  task,  particularly  if  the  task  provides  one 
knowledge  of  how  close/far  he  is  to  goal  achievement" 
(Korman,  1970 : 39) . 

Badin  and  Greenhaus  (1974)  conducted  a  study  of  144 
undergraduate  students  assessing  the  correlation  between 
pei-^eived  task  competence  and  task  performance.  They  found 
a  significant  correlation  between  the  two  variables  of 
r  =  .31.  This  result  supports  the  authors'  contention  that 
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high  self-esteem  individuals  are  motivated  to  perform  well 
to  keep  their  performance  consistent  with  their  self-image 
and  conversely,  low  self-esteem  individuals  will  not  be  as 
motivated  to  perform  well  since  a  high  level  of  performance 
would  not  be  consistent  with  their  self-image. 

Another  study,  by  Ekpo-Ufot  (1979)  ,  examined  the 
relationship  between  perceived  competence  and  supervisory 
performance  ratings  for  83  clerical  workers  in  a  federal 
government  ministry  in  Nigeria.  The  results  yielded  a 
significant  and  positive  correlation  (r  =  .23,  p  <  .05) 
between  perceived  competence  and  supervisory  performance 
ratings.  The  author  concluded  that  "employees  who  retained 
a  high  self-concept  of  job  relevant  abilities  tended  to  be 
rated  high  in  their  job  performance  by  their  superiors" 
(Ekpo-Ufot,  1979:432) . 

A  study  by  Lorsch  and  Morse  (1974)  examined  the 
relationship  between  sense  of  competence  and  organizational 
performance  in  four  manufacturing  organizations  and  six 
research  organizations.  Two  of  the  manufacturing  organiza¬ 
tions  were  considered  high  performers  and  two  were  consid¬ 
ered  low  performers.  Similarly,  three  of  the  research 
organizations  were  rated  as  high  performers  and  the  others 
were  rated  as  low  performers.  The  authors  utilized  two 
tests  to  measure  sense  of  competence.  The  first  test  con¬ 
sisted  of  a  set  of  ambiguous  pictures  of  people  at  work  in 
which  the  respondents  were  asked  to  describe  each  situation 


Tne  second  test  required  the  respondents  to  describe  what 
their  next  day  at  work  would  be  like.  The  study  found  that 
there  was  a  significant  difference  in  the  mean  individual 
competence  scores  between  high  performing  and  low  performing 
organizations  (p  <  .01) . 

A  major  study  of  sense  of  competence  was  performed  by 
Wagner  and  Morse  in  1975.  They  developed  a  23  item  instru¬ 
ment  to  measure  an  individual's  sense  of  competence.  This 
instrument  has  been  utilized  in  several  studies  examining 
the  sense  of  competence-performance  relationship. 

This  instrument  was  used  in  two  studies  to  determine 
the  relationship  between  sense  of  competence  and  organiza¬ 
tional  performance.  The  first  study  examined  two  groups 
from  an  aerospace  company,  one  of  which  was  rated  a  high 
performer  (n=44)  and  the  other  a  low  performer  (n=22)  .  The 
results  revealed  that  the  mean  score  on  the  Wagner  and  Morse 
instrument  for  the  high  performing  group  was  significantly 
(p  <  .001)  higher  than  the  mean  score  for  the  low  performing 
group. 

The  second  study,  performed  in  four  units  of  a  county 
government,  found  that  the  two  effective  units  scored  sig¬ 
nificantly  higher  than  the  two  less  effective  units.  The 
authors  suggested  that  when  an  individual  strives  for  the 
intrinsic  reward  of  a  sense  of  competence,  effective  organ¬ 
izational  performance  will  result  (Morse  &  Wagner,  1975). 


Tne  Morse  and  Wagner  study  only  measured  organiza¬ 
tional  performance,  not  individual  performance.  For  this 
reason,  Morse  (1976)  conducted  a  study  to  examine  the  sense 
of  competence  and  individual  performance  relationship  by 
administering  the  Wagner  and  Morse  instrument  to  123  low, 
mid,  and  high-level  managers  in  two  large  organizations. 
Three  separate  performance  measures  were  collected  six 
months  after  the  sense  of  competence  instrument  was  admini¬ 
stered.  Two  of  the  performance  measures  were  performance 
rankings  collected  by  the  company  based  on  economic  data  and 
a  critical  incident  behavioral  assessment.  The  third  per¬ 
formance  measure  was  a  51  item  self-report  instrument  de¬ 
scribing  roles,  activities,  and  behaviors  that  an  effective 
manager  would  engage  in. 

All  of  the  correlations  were  significant  (p  <  .001) 
and  the  correlation  coefficients  were  .67  for  the  economic 
based  measure,  .59  for  the  critical  incidents  measure,  and 
.75  for  the  activity  rating. 

Tharenou  and  Harker  (1982)  performed  a  study  on  166 
electrical  apprentices  to  measure  their  sense  of  competence. 
In  this  initial  study,  they  found  that  there  was  not  a 
significant  correlation  between  sense  of  competence  and 
performance.  But  Tharenou  and  Harker  (1984)  performed  a 
second  study  20  months  later  on  92  of  the  original  subjects 
and  in  this  study,  they  found  that  there  were  significant 
correlations  between  sense  of  competence  and  rated  perform- 


ance.  The  authors  found  these  correlations  to  be  signifi¬ 
cant  for  both  self-rated  performance  (r  »  .25,  p  <  .05)  and 
for  supervisor-rated  performance  (r  *  .31,  p  <  .01). 

Development  of  a  survey  measure  of  sense  of  competence 
has  led  to  many  other  studies  evaluating  the  validity  of  the 
competence  measure. 

Civil  Engineering  Career  Field 

Civil  Engineering  Mission.  Civil  Engineering  (CE)  nas 
two  missions,  one  peacetime  and  one  wartime.  The  peacetime 
mission  is  to  "acquire,  construct,  maintain,  and  operate 
real  property  facilities,  and  provide  related  management, 
engineering  and  other  related  support  work"  (Department  of 
the  Air  Force  1983:2).  The  wartime  mission  includes  such 
functions  as  emergency  repair  of  war  damaged  bases,  force 
beddown  of  Air  Force  units  and  weapon  systems,  operations 
and  maintenance  of  Air  Force  facilities,  crash  rescue  and 
fire  suppression,  and  construction  management  of  emergency 
repairs  (Department  of  the  Air  Force,  1983) . 

CE  Officer  Education .  The  most  important  requirement 
for  entering  the  CE  career  field  is  having  a  degree  in  a 
specified  discipline.  The  officer  must  have  a  bachelor's 
degree  in  architecture,  architectural,  civil,  electrical, 
industrial,  or  mechanical  engineering;  or  have  graduated 
from  a  service  academy  with  a  major  in  an  engineering  disci¬ 
pline  (Department  of  the  Air  Force,  1977).  If  the  officer 


has  the  required  degree  and  is  selected  for  the  CE  career 
field,  he  is  sent  directly  from  commissioning  to  his  first 
duty  station.  No  specialized  training  is  given  to  the 
officer  before  he  enters  his  first  job.  After  the  officer 
has  entered  his  job,  most  of  his  training  is  on-the-job. 

The  exception  to  this  is  professional  education  at  the  Air 
Force  Institute  of  Technology  School  of  Civil  Engineering. 

The  School  of  Civil  Engineering,  located  at  Wright- 
Patterson  AFB ,  Ohio,  is  a  resident  school  that  offers  pro¬ 
fessional  continuing  education  for  CE  personnel.  The  school 
offers  both  technical  and  management  courses  "designed  to 
broaden  and  update  the  professional  knowledge  of  Air  Force 
Civil  Engineering  engineers  and  managers"  (Department  of  the 
Air  Force,  1984:2) .  The  most  important  course  for  a  junior 
Civil  Engineering  officer  is  the  Introduction  to  Base  Civil 
Engineering  course  which  provides  officers  entering  the 
career  field  with  au  overview  of  CE  operations.  The  sub¬ 
jects  include  tne  CE  organization,  management  systems, 
techniques,  operations,  work  requirements,  resources,  and 
professional  development.  The  recommended  time  frame  for 
attendance  at  this  course  is  three  to  six  months  after 
entering  the  career  field  (Department  of  the  Air  Force, 

1984)  . 

There  are  several  other  courses  that  are  critical  for 
junior  officers  to  be  productive  in  their  first  assignment. 
These  include  Pavements  Engineering,  Electrical  Engineering, 


and  Heating,  Ventilating,  and  Air  Conditioning  (HVAC) . 

These  courses  are  designed  to  give  the  engineer  practical 
training  in  nis  technical  specialty  to  augment  nis  general 
undergraduate  education. 

The  educational  background  and  experience  of  a  CE 
officer  may  have  a  significant  effect  on  his  or  her  sense  of 
competence,  especially  for  officers  commissioned  through 
ROTC  or  the  Air  Force  Academy.  Since  most  officers  with 
civil  engineering  undergraduate  degrees  work  in  the  CE 
career  field,  they  should  know  early  in  their  college  career 
that  they  will  be  a  CE  officer  and  thus  can  prepare  for  that 
job.  For  electrical,  industrial,  and  mechanical  engineers, 
the  Civil  Engineering  career  field  is  only  one  of  many 
career  fields  available  to  them.  Thus,  an  officer  with  one 
of  these  three  degrees  cannot  prepare  for  the  CE  career 
field  and  may  not  feel  as  competent  in  his  or  her  first  job. 
Educational  background  may  not  be  as  significant  for  offi¬ 
cers  commissioned  through  0T3  since  some  of  them  may  not 
have  planned  on  joining  the  Air  Force  during  college.  They 
may  have  worked  as  a  civilian  engineer  after  college  and 
later  decided  to  enter  the  Air  Force. 

The  electrical,  industrial  and  mechanical  engineers 
may  benefit  from  attending  the  AFIT  CE  school  for  the  gener¬ 
al  Introduction  to  Base  Civil  Engineering  course  and  techni¬ 
cal  courses  for  each  engineering  discipline. 
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The  amount  and  type  of  previous  experience  doth  as  an 
engineer  and  as  a  military  member  might  also  affect  the 
officer's  sense  of  competence.  An  officer  with  more  mili¬ 
tary  experience,  either  as  an  officer  or  an  airman,  should 
be  more  familiar  with  military  procedures  and  thus  feel  more 
competent  in  his  or  her  job. 

The  final  factor  that  might  affect  sense  of  competence 
is  the  source  of  commission  of  the  officer.  Officers  who 
receive  their  commission  through  ROTC  are  not  assigned  to  a 
career  field  until  late  in ’their  senior  year  in  college,  so 
they  nave  little  time  to  prepare  for  their  new  job.  Offi¬ 
cers  commissioned  through  OTS,  on  the  other  hand,  know  what 
their  career  field  will  oe  when  they  begin  their  officer 
training.  Officers  who  attend  the  Air  Force  Academy  live  in 
a  military  environment  for  four  years  and  tnus  should  have 
an  easier  transition  to  active  duty. 

Research  Objectives 

In  order  to  investigate  the  adequacy  of  the  preparation 
of  junior  CE  officers,  there  are  three  research  objectives 
that  must  he  accomplished: 

1.  Measure  the  sense  of  competence  of  junior  CE 
officers  to  see  if  they  are  prepared  for  their  job 
assignments. 

2.  Measure  the  sense  of  competence  of  junior  CE 
officers  as  judged  oy  their  supervisor  to  see  if 

they  are  prepared  for  their  job  assignments. 


3.  Determine  if  time  in  service,  prior  service, 

soucce  of  commission,  academic  degree,  attendance 
at  AFIT's  Introduction  to  Base  Civil  Engineering 
Course,  and  the  number  of  courses  attended  at 
AFIT  affect  the  degree  of  competence  of  junior 
CE  officers  as  reported  by  themselves  and  their 
supervisors. 

Hypotheses 

There  are  eight  hypotheses  to  be  addressed  in  this 
study . 

1.  Time  in  service  as  a  commissioned  officer  will  be 
positively  correlated  with  overall  competence, 
technical  competence,  managerial  competence,  and 
background  knowledge  of  the  CE  organization. 

2.  Officers  with  prior  enlisted  service  will  be  rated 
higher  in  overall  competence,  managerial 
competence,  and  background  knowledge  than  officers 
without  prior  enlisted  service. 

3.  Officers  who  received  their  commission  from  the 
USAFA  or  OTS  will  be  rated  higher  in  background 
knowledge  than  officers  who  received  their 
commission  from  ROTC. 

4.  Officers  with  civil  engineering  undergraduate 
degrees  will  be  rated  higher  in  overall 
competence,  technical  competence,  and  background 
knowledge  than  officers  with  electrical, 
industrial,  or  mechanical  engineering  degrees. 
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5.  Officers  who  have  attended  the  Introduction  to 
Base  Civil  Engineering  course  at  AFIT  will  be 
rated  higher  in  overall  competence  and  background 
knowledge  than  officers  who  have  not  attended  the 
Introduction  to  Base  Civil  Engineering  course. 

6.  The  number  of  courses  attended  at  the  AFIT  School 
of  Civil  Engineering  will  be  positively  correlated 
with  overall  competence,  technical  competence,  and 
background  knowledge. 

7.  How  well  the  subject  matter  at  the-  AFIT  School  of 
Civil  Engineering  prepared  the  officer  for  his  job 
will  be  positively  correlated  with  overall 
competence,  technical  competence,  and  background 
knowledge. 

8.  Officers  will  rate  themselves  higher  on  all  four 
of  the  competence  measures  than  their  supervisors 
will  rate  them  on  the  four  measures. 
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III.  METHOD 


The  general  method  of  this  research  project  involved  a 
survey  with  a  statistical  analysis  of  the  data.  The  survey 
combined  a  standard  instrument  developed  by  Wagner  and  Morse 
(1975)  with  a  new  instrument  designed  specifically  for  CE 
officers.  The  survey  was  sent  to  a  sample  of  junior  CE 
officers  and  their  supervisors  for  completion.  The  data 
were  then  loaded  into  a  computer  for  statistical  analysis. 

Justification 

There  are  several  reasons  why  the  survey  approach  was 
chosen  for  this  research  problem.  The  first  and  foremost 
reason  is  that  there  was  no  data  currently  available  for 
analysis  of  this  problem;  thus,  data  had  to  be  gathered. 

This  problem  did  not  lend  itself  to  experimentation  due  to 
the  fiscal  and  time  constraints.  Since  there  is  no  practi¬ 
cal  method  of  measuring  objective  levels  of  competence,  the 
perceived  competence  of  the  individual,  his  sense  of  compe¬ 
tence,  was  measured.  This  reduced  the  methodological  alter¬ 
natives  to  a  survey  or  interview.  Again,  due  to  the  fiscal 
and  time  constraints,  the  interviewing  approach  was  not 
feasible.  It  would  take  many  interviews  to  get  a  represen¬ 
tative  sample  large  enough  to  draw  valid  conclusions  about 
the  effects  of  the  factors  (time  in  service,  academic  de¬ 
gree,  etc.)  relating  to  sense  of  competence. 


The  population  of  interest  was  all  junior  CE  officers. 
The  definition  of  a  junior  CE  officer  is  a  commissioned 
officer  in  the  CE  career  field  with  less  than  two  years 
commissioned  experience.  The  figure  of  two  years  was  chosen 
so  that  most  respondents  would  be  at  their  first  assignment. 
The  population  consisted  of  all  second  lieutenant  CE  offi¬ 
cers  witn  a  date  of  rank  of  16  March  1983  or  later  working 
in  a  base  level  CE  organization  in  tne  Continental  United 
States.  The  population  contained  approximately  420  individ¬ 
uals. 

Tuere  were  actually  tnree  samples  of  CE  officers  that 
participated  in  this  research.  The  first  sample  was  33 
individuals  who  met  the  criteria  and  attended  AFlT's  intro¬ 
duction  to  Ease  Civil  Engineering  course  in  January  1985.  A 
second  sample  of  24  qualified  individuals  was  obtained  from 
the  Introduction  to  Base  Civil  Engineering  class  held  in 
March  1985.  Finally,  surveys  were  mailed  to  268  individuals 
who  had  not  previously  participated  in  the  survey.  This 
third  sample  was  stratified  in  order  to  obtain  representa¬ 
tive  samples  of  officers  with  different  engineering  degrees. 
A  c sndora  sample  of  110  subjects  witn  civil  engineering 
undergraduate  degrees  were  chosen.  In  addition,  a  census 
was  taken  of  individuals  with  architecture,  electrical 
engineering,  industrial  engineering,  and  mechanical  engi¬ 
neering  degrees.  A  census  was  taken  of  individuals  in  tnese 


groups  to  insure  that  there  would  be  enough  cases  in  each 
group  to  perform  comparative  analyses.  Responses  were 
obtained  from  41  architects,  45  electrical  engineers,  25 
industrial  engineers,  and  47  mechanical  engineers.  The 
following  paragraphs  give  some  descriptive  data  on  the 
sample.  A  complete  list  of  descriptive  data  is  contained  in 
Appendix  A. 

Tne  average  officer  in  the  sample  had  been  a  CE 
officer  for  approximately  twelve  months,  and  29%  of  the 
officers  had  prior  enlisted  service.  The  source  of  commis¬ 
sion  varied  with  57%  commissioned  through  0T3,  38%  through 
ROTC ,  and  5%  through  the  Air  Force  Academy.  Few  officers 
had  prior  engineering  experience  with  65%  of  the  respondents 
having  no  experience  and  only  12%  having  more  than  12  months 
of  prior  engineering  work  experience. 

The  AFIT  Introduction  to  Base  Civil  Engineering  course 
was  well  attended  with  71%  of  the  officers  having  attended 
tne  course.  This  figure  is  somewhat  distorted  by  the  fact 
that  62  respondents  were  surveyed  while  attending  the 
course.  For  the  random  sample  that  received  the  mailed 
•iuestionnaire,  62%  of  the  officers  had  attended  the  course. 
The  average  officer  had  attended  one  AFIT  course  in  addition 
to  the  Introduction  to  Base  Civil  Engineering  course,  but 
44%  of  tne  sample  had  not  attended  any  courses  except  the 
Introduction  to  Base  Civil  Engineering  course. 


Most  of  the  officers  (76%)  worked  in  the  Engineering 
and  Environmental  Planning  Branch  of  their  Civil  Engineering 
organization,  while  12%  worked  in  Industrial  Engineering  and 
2%  each  worked  in  Readiness  and  Requirements/Logistics. 

There  were  some  officers  (8%)  in  other  unique  jobs  such  as 
Squadron  Section  Commander  or  Missile  Engineering. 

The  sample  included  the  following  breakdown  by 
academic  degrees:  architects,  n  =  32  (13%) ;  civil  engineers, 
n  =  109  (44%);  electrical  engineers,  n  =  30  (12%);  general 
engineers,  n  ■  2  (1%);  industrial  engineers,  n  =  30  (12%); 
mechanical  engineers,  n  *  37  (15%) ;  and  other  degrees, 
n  =  7  (3%)  . 

Officer  Survey  Instrument 

The  instrument  used  to  measure  the  sense  of  competence 
of  tne  CE  officers  in  the  sample  contained  44  items  designed 
to  measure  five  areas.  The  first  area  was  a  measure  of 
demographic  data  about  each  officer.  The  second  area  is 
overall  or  global  competence.  One  problem  with  previous 
self-esteem  studies  is  that  they  have  too  often  measured 
only  global  self-esteem  rather  than  specific  types  of  self¬ 
esteem  such  as  task  specific  self-esteem  (Tharenou,  1979)  . 
Because  of  this  and  the  varied  tasks  of  a  CE  officer,  three 
other  areas  were  measured;  technical  competence,  managerial 
competence,  anc.  knowledge  of  the  CE  organization  and  mis¬ 
sion.  The  complete  officer  survey  instrument  is  presented 


in  Appendix  3. 


Demographic  Data.  The  demographic  items  in  the  survey 
were  designed  to  gather  background  information  on  each 
respondent.  The  first  item  measured  the  amour.-,  of  active 
duty  military  service  the  individual  had  as  a  C£  officer. 

The  respondeat  was  given  six  responses  ranging  from  "0-3 
months"  to  "more  than  24  months".  Prior  service  solicited  a 
yes-no  response  to  an  item  asking  whether  the  officer  had 
any  prior  active  duty  service  before  becoming  a  CS  officer. 

The  respondent  was  then  asked  whether  he  received  his 
commission  from  the  Reserve  Officer  Training  Corps,  Officer 
Training  School,  the  U.  S.  Air  Force  Academy,  or  some  other 
source.  This  item  measured  source  of  commission. 

Another  item  attempted  to  determine  in  which 
engineering  discipline  the  officer  received  his  undergradu¬ 
ate  degree.  The  choices  were  architectural,  civil,  electri¬ 
cal,  general,  industrial,  mechanical,  or  other  engineering 
discipl ine. 

Next,  the  respondent  was  asked  in  which  Base  Civil 
Engineering  section  was  he  currently  working?  The  six 
specific  alternatives  were  listed  with  one  "other"  response. 
The  six  specific  alternatives  were  Engineering  Design, 
Environmental  and  Contract  Planning,  Contract  Management, 
Readiness,  Requirements/Logistics,  and  Industrial  Engineer¬ 
ing  . 

In  order  to  determine  the  amount  of  prior  experience 


an  individual  possessed,  an  item  assessed  the  extent  of  work 


experience  the  officer  had  wnich  was  related  to  his  current 
position  and  was  obtained  prior  to  his  or  her  commissioning. 
The  response  alternatives  were  no  experience,  less  than  six 
months,  six  to  twelve  months,  and  more  tnan  twelve  months. 

A  simple  yes  or  no  answer  was  reguested  for  an  item 
dealing  with  attendance  at  the  APIT  Introduction  to  Base 
Civil  Enjineering  course,  and  additionally,  an  item  measured 
the  number  of  APIT  courses  attended  excluding  the  Introduc¬ 
tion  to  Base  Civil  Engineering  course.  The  six  responses 
for  this  item  were  none,  one,  two,  three,  four,  and  more 
tnan  four. 

A  final  demographic  question  asked  how  well  the 
subject  matter  covered  in  AFIT  courses  prepared  the  officer 
for  his  current  joo.  One  response  alternative  was  used  to 
indicate  if  the  officer  had  not  attended  any  courses,  and 
tne  other  four  responses  ranged  from  (2)  "the  subject  matter 
did  not  prepare  me  at  all"  to  (5)  "the  -subject  matter  pre¬ 
pared  me  exceptionally  well." 

Overall  Sense  of  Competence .  Overall  sense  of 
competence  was  a  broad,  general  measure  of  an  individual's 
competence  in  carrying  out  all  the  duties  of  his  or  her  job. 
It  did  not  concentrate  on  iny  one  aspect  of  a  job.  The 
i  lstrument  used  to  measure  overall  sense  of  competence  was 
>-issd  on  an  instrument  developed  by  Wagner  and  Morse  (1975). 
Morse  (1970)  had  previously  developed  an  instrument  for 
measuring  sense  of  competence,  but  it  had  proven  to  be  very 
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complex  and  required  trained  scorers  with  special  scoring 
manuals  (Tharenou,  1979;  Morse  &  Wagner,  1975).  The  Wagner 
and  Morse  (1975)  23  item  instrument  was  refined  from  93 
original  items  and  was  designed  to  be  applicable  across  many 
types  of  organizations. 

The  original  instrument  consisted  of  23  items 
measuring  four  factors  identified  by  Morse  and  Wagner  (1975) 
in  a  factor  analysis.  These  factors  were:  (1)  overall 
competence;  (2)  task  knowledge  (the  ability  to  solve  work 
related  problems);  (3)  influence  (a  measure  of  an  individu¬ 
al's  control  over  his  environment);  and  (4)  confidence 
(trust  and  faith  in  one's  self).  Eighteen  of  the  twenty- 
three  items  from  the  Wagner  and  Morse  instrument  were  used 
in  the  officer  competence  questionnaire.  Items  were  scaled 
on  seven  point  Likert-type  scales  with  responses  ranging 
from  strongly  disagree  (1)  to  strongly  agree  (7)  with  a 
neutral  response  of  neither  agree  or  disagree  (4).  Measures 
of  all  four  of  the  factors  were  included  in  the  officer 
survey,  but  the  greatest  emphasis  was  on  measuring  the 
overall  competence  and  task  knowledge  factors. 

In  the  officer  survey,  overall  competence  was  indexed 
with  7  items  such  as  "This  gob  offers  me  a  chance  to  test 
myself  and  my  abilities"  and  "Doing  this  job  well  is  a 
reward  in  itself." 

Wagner  and  Morse's  task  knowledge  factor  was  appraised 
by  6  items  including  "I  meet  my  own  personal  expectations 
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Eor  expertise  in  doing  this  job"  and  "I  nonestly  believe  I 
have  all  the  skills  necessary  to  do  this  job  well." 

The  influence  factor  was  measured  by  3  items  such  as 
"Sometimes  I  feel  like  I'm  not  getting  anything  done"  (nega¬ 
tively  scored)  and  "Even  though  the  work  here  could  be 
rewarding,  I  am  frustrated  and  find  motivation  continuing 
only  because  of  my  paycheck"  (negatively  scored). 

The  final  factor  of  the  Morse  and  Wagner  instrument 
was  confidence  and  this  instrument  consisted  of  3  items 
which  loaded  on  this  factor.  These  items  included  "I  do  not 
know  as  much  as  my  predecessor  did  concerning  this  job" 
(negatively  scored)  and  "If  anyone  here  can  find  the  answer, 
I'm  the  one." 

In  their  initial  study  using  the  sense  of  competence 
instrument,  Morse  and  Wagner  (1975)  calculated  a  reliability 
coefficient  of  .96,  based  on  the  Kuder-Richardson  method. 
Reliability  is  a  measure  of  how  accurate,  cn  the  average, 
the  estimated  scores  of  an  instrument  are.  The  reliability 
coefficient  ranges  from  . 3 J  (all  error  is  due  to  measure¬ 
ment)  to  1.00  (no  error  is  due  to  measurement)  (Hull  and 
die,  1981).  The  reliability  coefficients  for  the  instrument 
used  in  this  study  were  all  calculated  using  the  Cronbach 
alpha  method.  In  a  study  of  rj.  s.  and  Indian  managers, 
Sekaran  and  Wagner  (1980)  used  five  of  the  original  23  items 
from  the  Wagner  and  Morse  instrument.  They  calculated  a 
Cronbach  alpha  of  .78  for  tne  5  item  instrument.  When  tney 
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applied  the  formula  by  Magnuson  (1967)  for  correcting  for 
their  test  length  to  the  original  Wagner  and  Morse  length, 
the  Cronbach  alpha  was  .94. 

Reliability  analysis  of  all  the  19  items  for  the 
composite  instrument  used  in  this  study  yielded  a  Cronbach 
alpha  coefficient  of  .85. 

Snyder  and  Morris  (1978)  attempted  to  replicate  the 
four  factor  structure  found  in  the  Wagner  and  Morse  (1975) 
study,  found  that  only  the  first  three  factors  were  reliable 
across  different  samples  and  settings.  In  addition,  they 
recommended  reducing  the  instrument  to  15  of  the  original  23 
it  “ms.  They  used  the  Spear  n-t  v- 3  town  formula  and  the  relia¬ 
bility  coefficients  were  .75  for  Factor  I  (overall  compe¬ 
tence)  ,  .72  for  Factor  II  (task  knowledge),  and  .63  for 
Factor  III  (influence) .  The  component  instruments  used  in 
this  study  had  the  following  Cronbach  alphas;  Factor  I,  .72; 
Factor  II,  .72;  Factor  III,  .67;  and  Factor  IV,  .68. 

Technical  Competence .  An  important  aspect  of  a  CE 
officer's  job  involves  technical  engineering  competence. 

The  job  description  for  CE  officers  includes  "engineering 
responsibilities  for  the  construction,  maintenance,  and 
repair  of  Air  Force  real  property  ..."  and  "performs  techni¬ 
cal  civil  engineering  functions"  (Department  of  the  Air 
Force,  1977 ; A15-2 , A15-5) .  Some  specific  skills  demanded  of 
a  typical  CE  officer  are  conducting  technical  research, 
preparing  feasibility  studies,  evaluating  effectiveness  of 


CE  operations,  and  preparing  and  reviewing  construction 
contracts,  specifications,  and  drawings  (Department  of  the 
Air  Force,  1977)  .  As  an  engineer,  the  CE  officer  must  be 
competent  in  the  technical  aspects  of  the  job. 

The  items  used  to  measure  technical  sense  of 
competence  were  similar  to  the  Wagner  and  Morse  items,  but 
they  were  tailored  to  the  technical  aspects  of  the  work. 
There  were  a  total  of  six  items  used,  and  they  included 
statements  such  as  "Tnis  job  offers  me  a  chance  to  test 
myself  and  my  technical  abilities",  "I  honestly  oelieve  I 
have  all  the  technical  skills  necessary  to  perform  this  job 
well"  and  "If  I  were  deployed  with  a  Prime  Base  Engineer 
Emergency  Force  (Prime  BEEF)  team,  I  could  solve  any  techni¬ 
cal  problems  that  might  arise.”  As  with  the  overall  compe¬ 
tence  measure,  a  seven  point  Likert-type  response  scale  was 
used  ranging  from  strongly  disagree  (1)  to  strongly  agree 
(7) .  In  tnis  study  the  Cronbach  alpha  for  these  six  items 


was  .65. 

Managerial  Competence .  The  third  element  of 
competence  that  was  measured  was  managerial  competence.  All 
CE  officers  are  required  to  manage;  their  job  description 
includes  such  functions  as  planning,  organizing,  directing, 
and  coordinating  (Department  of  the  Air  Force,  1977) .  These 
functions  are  considered  to  be  th^  Kasic  functions  of  man¬ 
agement  (Donnelly,  Gibson,  &  Ivancevich,  1984)  .  Although 
engineering  education  today  usually  provides  an  adequate 


technical  background,  the  background  given  to  students  in 
the  principles  of  engineering  management  is  generally  inade¬ 
quate  (Cleland  &  Kocaoglu,  1981).  It  is  essential  that 
engineers  be  familiar  with  the  "concepts,  tools,  and  methods 
of  rational  decision  making  .  .  (Cleland  &  Kocaoglu, 
1981:12) . 

Seven  items  were  used  to  measure  the  managerial 
competence  of  CE  officers.  These  items  are  also  similar  to 
the  Morse  and  Wagner  items,  but  again  they  were  tailored  to 
the  managerial  aspects  of  the  job.  The  six  items  included 
"I  meet  ray  own  personal  expectations  for  managerial  and 
supervisory  expertise  in  doing  this  job",  "I  plan  and  organ¬ 
ize  my  work  in  an  effective  and  efficient  way",  and  "I  could 
effectively  manage  and  lead  a  deployed  Prime  BEEF  team  as  a 
team  chief."  The  same  seven  point  scale  was  used  as  before. 
The  Cronbach  alpha  for  this  measure  of  managerial  competence 
was  .62  . 

Knowledge  of  Civil  Engineering  Organization  and 
Mission.  The  final  area  of  competence  that  was  measured  was 
knowledge  of  the  CE  organization  and  mission.  Many  of  the 
functions  of  a  CE  officer  require  a  knowledge  of  both  the  CE 
mission  and  the  organization.  These  functions  include 
program  formulation,  policy  development,  training  of  mili¬ 
tary  engineering  forces,  and  command  of  civil  engineering 
activities  (Department  of  the  Air  Force,  1977). 


Four  items  were  used  to  measure  the  officer's  sense  of 
competence  in  knowledge  of  the  CE  organization  and  mission. 
The  first  item  was  "I  honestly  believe  I  have  all  the  knowl¬ 
edge  of  each  of  the  branches  of  Civil  Engineering  necessary 
to  perform  this  job  well."  The  three  other  items  were 
worded  similarly  but  with  specific  branches  inserted  such  as 
knowledge  of  Engineering  and  Environmental  Planning,  Opera¬ 
tions,  and  Prime  BEEF.  With  the  same  seven  point  scale,  the 
Cronbach  alpha  was  .85  for  this  measure. 

Supervisor  Survey  Instrument 

A  common  problem  with  competence  studies  in  the  past 
is  a  lack  of  multiple  measures.  Many  studies  have  used  only 
self  reported  data  with  no  other  measurement  techniques 
(Tharenou,  1979)  .  This  instrument  was  designed  to  measure 
the  supervisor's  assessment  of  the  officer's  task  competence 
covering  the  same  areas  that  the  officer  evaluated  himself. 
The  survey  instrument  administered  to  the  supervisors  was 
similar  to  the  officers'  instrument,  but  the  items  were 
worded  for  the  supervisors.  In  addition,  no  demographic 
information  was  collected  from  the  supervisors.  The  super¬ 
visory  instrument  was  intentionally  kept  short  to  increase 
the  response  rate.  A  complete  supervisor  survey  is  in 
Appendix  C. 

Overall  Competence .  The  supervisor's  rating  of 
overall  officer  competence  consisted  of  nine  items  based  on 
the  Morse  and  Wagner  items.  Examples  of  these  items  were 


"No  one  knows  this  job  better  than  this  officer  does"  and  "I 
honestly  believe  this  officer  has  all  the  skills  necessary 
to  perform  this  job  well."  The  supervisory  instrument 
utilized  the  same  7  point  Likert-type  scale  ranging  from 
strongly  disagree  (1)  to  strongly  agree  (7) .  The  reliabili¬ 
ty  analysis  for  this  measure  of  competence  yielded  a 
Cronbach  alpha  of  .34  for  the  nine  items. 

Technical  Competence .  Supervisory  evaluations  of 
subordinate  technical  competence  were  measured  by  three 
items.  These  items  included  "This  officer  meets  my  own 
personal  expectations  for  technical  expertise  in  doing  his 
job"  and  "I  honestly  believe  this  officer  has  all  the  tech¬ 
nical  skills  necessary  to  do  this  job  well".  A  conventional 
agree-disagree  rating  scale  was  used,  and  a  reliaoility 
coefficient  of  .70  was  obtained  using  the  Cronbach  alpha 
me  thod . 

Managerial  Competence .  The  managerial  competence  of 
the  officer  as  rated  by  the  supervisor  was  measured  with 
four  items  such  as  "This  officer  meets  my  own  personal 
expectations  for  managerial  and  supervisory  expertise  in 
doing  his  job"  and  "This  officer  plans  and  organizes  his 
work  in  an  effective  and  efficient  way."  Again,  an  agree- 
disagree  scale  was  used,  and  the  Cronbach  alpha  was  .81  for 
the  four  items. 


Knowledge  of  the  CE  Organization  and  Mission .  One 
item  was  used  to  measure  the  supervisor's  assessment  of  the 


officer's  knowledge  of  the  CE  organization  and  mission.  The 
statement,  "I  honestly  believe  this  officer  has  all  the 
knowledge  of  each  of  the  branches  of  Civil  Engineering 
necessary  to  perform  this  job  well,"  was  used  for  this 
purpose. 

Procedure 

There  were  two  different  data  collection  procedures 
used  in  this  study.  The  first  procedure  involved  the  admin¬ 
istration  of  the  survey  to  students  at  the  AFIT  Introduction 
to  Base  Civil  Engineering  course.  This  occurred  twice,  once 
in  January  1985  and  once  in  March  1985.  Participation  was 
voluntary.  Each  officer,  who  met  the  junior  officer  crite¬ 
ria,  was  given  an  officer  questionnaire  to  complete  during 
class  time  and  a  supervisory  questionnaire  to  take  back  to 
his  supervisor.  The  supervisor  was  asked  to  complete  and 
return  the  survey  in  the  mailing  envelope  provided.  Re¬ 
sponse  sheets  were  coded  such  that  each  officer's  response 
could  be  linked  to  his  supervisor's  response. 

The  second  procedure  involved  mailing  a  survey  package 
to  selected  officers.  Again,  participation  was  voluntary. 
The  package  contained  an  officer  and  supervisory  question¬ 
naire,  two  coded  response  sheets,  and  two  return  envelopes. 
The  two  questionnaires  were  to  be  completed  separately  and 
mailed  separately  to  insure  confidentiality  and  anonymity. 

No  records  were  kept  of  individual  names,  only  code  numbers 
to  match  officers  with  their  respective  supervisors. 
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All  responses  were  included  in  the  data  file,  even 
those  with  missing  data.  Each  officer  response  was  paired 
with  the  respective  supervisory  response.  If  a  case  had 
missing  data  for  a  certain  variable,  that  case  was  not  used 
for  the  analysis  of  that  variable. 

A  total  of  263  officer  and  268  supervisory 
questionnaires  were  mailed  out  and  188  officer  and  149 
supervisory  responses  were  received  for  return  rates  of  70 
and  56  percent,  respectively.  The  total  number  of  cases 
from  all  three  samples  was  253  officer  responses  and  174 
supervisory  responses  constituting  overall  response  rates  of 
76%  for  officers  and  53%  for  supervisors. 

Once  the  questionnaires  were  returned,  they  were 
machine  read  into  a  computer  file,  and  any  responses  the 
machine  missed  were  input  manually.  Each  officer  response 
was  paired  with  the  appropriate  supervisory  response.  A 
total  of  16  responses  were  returned  blank,  5  officer  re¬ 
sponses  and  11  supervisory  responses.  Of  the  250  officer 
responses,  158  had  complete  supervisory  responses  to  match 
them.  Thus  63%  of  the  returned  cases  were  complete. 


Analyses 

There  were  two  statistical  techniques  used  in  the 
analysis  of  the  survey  data.  The  first  analysis  technique 
involved  the  use  of  Pearson  correlation  coefficients.  They 
were  employed  to  determine  if  time  in  service,  prior  serv¬ 
ice,  the  number  of  courses  attended  at  AFIT,  and  the  subject 


matter  at  AFIT  courses  were  correlated  with  the  sense  of 
competence  of  the  officer  as  rated  by  himself  and  his  super¬ 
visor.  Pearson  r's  were  also  used  to  determine  relation¬ 
ships  between  the  officer's  rating  of  his  competence  and  his 
supervisor's  rating  of  his  competence. 

The  second  statistical  analysis  was  the  conventional 
mean  difference  test  (t-test).  This  test  was  used  to  deter¬ 
mine  if  the  mean  competence  levels  for  specific  groups 
differed  (e.  g.  officers  with  civil  engineering  degrees  vs. 
officers  with  mechanical  engineering  degrees)  .  The  t-test 
was  used  on  the  following  variables:  prior  service,  source 
of  commission,  undergraduate  degree,  and  attendance  at  the 
AFIT  Introduction  to  Base  Civil  Engineering  course.  In 
addition,  a  paired  t-test  was  performed  to  determine  if 
tnere  was  a  difference  in  the  officer’s  self-rating  of 
competence  compared  to  those  of  his  or  her  supervisor. 


IV.  RESULTS 


Introduction 

This  chapter  presents  the  results  of  the  analyses 
performed  in  this  study.  First,  the  correlations  between 
tne  officer  and  supervisory  ratings  will  be  presented  and 
discussed.  Then  the  results  of  tests  of  each  of  the  eight 
hypotheses  will  be  presented. 

Of f i cer-Super visor  Correlations 

The  intercorrelation  matrix  for  officer  and 
supervisory  ratings  of  competence  is  shown  in  Table  1. 
Significant  correlations  between  the  officer  ratings  and  the 
supervisory  ratings  were  obtained  (values  in  parentheses) . 
These  results  indicate  some  evidence  of  convergent  validity. 
Convergent  validity  is  a  measure  of  how  well  two  instruments 
measure  the  same  construct.  In  particular,  the  correlation 
between  the  officer's  rating  of  his  overall  competence  and 
his  supervisor's  rating  of  his  overall  competence  was  fairly 
strong  with  an  r  value  of  .36.  This  correlation  was  the 
largest  of  any  of  the  officer-supervisor  ratings. 

The  officer  and  supervisory  ratings  of  technical 
competence  were  also  significantly  correlated  with  r  =  .17. 
The  correlation  between  supervisory  and  subordinate  ratings 
of  knowledge  of  the  CE  organization  and  mission  was  only 
marginally  significant,  and  there  was  no  significant  corre¬ 
lation  between  the  ratings  of  managerial  competence.  Thus, 

the  convergent  validity  evidence  was  not  as  strong  for  the 
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measures  of  technical  competence  and  background  knowledge. 
There  was  no  evidence  of  convergent  validity  for  the  measure 
of  managerial  competence. 

The  intercorrelations  between  the  officer  ratings  of 
overall  competence/  technical  competence,  managerial  compe¬ 
tence,  and  knowledge  were  all  very  strong.  Likewise,  the 
intercorrelations  among  the  supervisory  ratings  were  also 
very  strong.  These  correlations  seem  to  suggest  a  potential 
halo  effect,  since  a  high  rating  in  one  of  the  competence 
measures  usually  corresponded  with  a  high  rating  in  the 
other  competence  measures,  as  well. 

The  very  strong  correlation  (.73)  between  officer 
self-rated  technical  competence  and  overall  competence 
should  also  be  noted.  This  correlation  is  much  stronger 
than  the  officer  self-rated  overall  competence-managerial 
competence  correlation  (.44)  and  the  overall  competence  - 
knowledge  correlation  (.40). 

Table  2  is  the  intercorrelation  matrix  between  officer 
and  supervisory  correlations  for  the  Wagner  and  Morse  (1975) 
factors.  These  results  also  present  evidence  of  convergent 
validity  (results  in  parentheses) .  There  were  high  correla¬ 
tions  between  the  officer  and  supervisory  ratings  of  overall 
competence  (r  =  .31),  task  knowledge  (r  =  .26),  and  confi¬ 
dence  (r  =»  .43)  .  These  correlations  between  the  officer  and 
supervisory  ratings  of  the  same  competence  measure  were 
generally  higher  than  other  correlations. 


*  *  * 


Tests  of  Hypotheses 

Hypothesis  1.  Hypothesis  1  stated  that  there  will  be 
a  positive  relationship  between  time  in  service  and  compe¬ 
tence.  The  results  displayed  in  Table  3  support  this  hy¬ 
pothesis  for  officer  self-rated  competence  but  not  for 
supervisory-rated  competence.  All  of  the  self-rated  compe¬ 
tence  measures  had  significant  correlations  with  time  in 
service,  and  overall  competence  and  knowledge  of  the  CE 
organization  and  mission  had  the  highest  relationship  witn 
this  variable.  The  supervisory-rated  overall  competence  and 
knowledge  measures  were  weakly  correlated  with  time  in 
service  but  were  not  significant. 

The  relationship  between  time  in  service  and  the  four 
Morse  and  Wagner  (1975)  factors  yielded  similar  results. 
Table  4  indicates  there  were  significant  correlations  be¬ 
tween  time  in  service  and  the  officer  self-rating  scores  for 
overall  competence,  task  knowledge,  and  confidence.  The 
correlation  between  time  in  service  and  influence  was  only 
marginally  significant  (p  <  .10)  and  there  were  no  signifi¬ 
cant  correlations  between  time  in  service  and  any  of  the 
supervisory  ratings. 

Hypothesis  2.  The  second  hypothesis  proposed  that 
those  officers  with  prior  enlisted  service  would  be  rated 
higher  in  overall  competence,  managerial  competence,  and 
knowledge  of  the  CE  organization  and  mission  than  those 
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Table  3 

Time  in  Service  -  Competence  Correlations 

Variable  r 

Officer  Self-Ratings 


Overall  Competence  .33*** 

Technical  Competence  .15** 

Managerial  Competence  .19*** 

Knowledge  .37*** 


Supervisory  Ratings 


Overall  Competence 
Technical  Competence 
Managerial  Competence 
Knowledge 


.11 

.02 

.07 


.11 


TABLE  4 


Time  in  Service  -  Wagner  and  Morse  Factor  Correlations 


Var  iade 


Officer  Self-Ratings 


Overall  Competence 
Task  Knowledge 


Influence 


Confidence 


Supervisory  Ratings 
Overall  Competence 
Task  Knowledge 
Conf idence 


*  p  <  .10  **  p  <  .05 


.13*** 


.28*** 


.11* 

.45*** 


***  p  <  .01 


'.--Y - Y-YvYrY-’i 


Y.Y-W '.VO.-.VY 


officers  without  prior  enlisted  service.  The  results  pre¬ 
sented  in  Tables  5  and  6  do  not  support  this  hypothesis. 

The  t-test  results  in  Table  5  show  that  there  were  no  sig¬ 
nificant  differences  between  prior  service  officers  and  non¬ 
prior  service  officers  on  any  of  the  competence  measures. 

In  addition.  Table  6  shows  that  Wagner  and  Morse's  (1975) 
influence  factor  is  the  only  one  of  the  four  factors  signif¬ 
icantly  correlated  with  prior  service. 

Hypothesis  3.  Determining  the  effect  of  source  of 
commission  on  competence  was  the  objective  of  this  hypothe¬ 
sis.  It  was  hypothesized  that  officers  who  were  commis¬ 
sioned  througn  Officer  Training  School  or  the  Air  Force 
Academy  would  be  rated  higher  in  knowledge  of  the  CE  organi¬ 
zation  and  mission  than  officers  who  received  their  commis¬ 
sions  through  the  Reserve  Officer  Training  Corps. 

Table  7  presents  the  results  of  mean  difference  tests 
and  shows  thct  officers  commissioned  through  OTS  rated 
themselves  significantly  higher  in  knowledge  of  the  CE 
organization  and  mission  than  officers  who  were  commissioned 
through  ROTC.  This  result  was  not  replicated  by  the  super¬ 
visory  ratings  though  as  there  were  no  significant  differ¬ 
ences  on  the  supervisory  ratings  of  OTS  and  ROTC  officers. 
Table  7  also  illustrates  that  there  were  no  significant 
differences  in  knowledge  between  officers  commissioned 
through  ROTC  and  through  the  Air  Force  Academy. 
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TABLE  6 


Prior  Service  -  Wagner  and  Morse  Factor  Correlations 


Variables 

r 

Officer  Self-Ratings 

Overall  Competence 

.10 

Task  Knowledge 

.04 

Influence 

.15* 

Confidence 

.10 

Supervisory  Rating 

Overall  Competence 

.01 

Task  Knowledge 

.07 

Conf idence 

.03 

*  p  <  .05 
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Hypotnesis  4.  This  hypothesis  stated  that  officers 
with  civil  engineering  undergraduate  degrees  would  be  rated 
higher  in  overall  competence,  technical  competence,  and 
knowledge  of  tne  CE  organization  and  mission  than  officers 
with  electrical,  industrial,  or  mechanical  engineering 
degrees.  The  results  are  presented  in  Table  3. 

This  hypothesis  was  not  supported  since  none  of  the  t- 
values  were  significant  in  the  hypothesized  direction.  The 
only  significant  difference  was  for  technical  competence 
oetween  civil  engineers  and  electrical  engineers  and  this 
result  found  the  electrical  engineers  had  significantly 
higher  competence  ratings  than  the  civil  engineers. 

The  hypothesis  concerning  academic  degrees  did  not 
address  the  competence  ratings  of  architects.  But  a  mean 
difference  test  was  performed  to  compare  the  competence 
levels  of  architects  and  civil  engineers  and  the  results 
indicate  that  arcnitects  rated  themselves  significantly 
higher  than  civil  engineers  in  overall  competence  (p  <  .05) 
and  technical  competence  (p  <  .01).  The  supervisory  meas¬ 
ures  indicated  no  significant  differences  between  the  two 
types  of  degrees. 

Hypothesis  5.  This  hypothesis  concerned  the  effect  of 
the  AFIT  Introduction  to  Base  Civil  Engineering  course  on 
overall  competence  and  knowledge  of  the  CE  organization  and 
mission.  It  was  hypothesized  that  those  officers  who  had 
attended  the  Introduction  to  Base  Civil  Engineering  course 


would  be  rated  higher  in  tnese  two  competence  measures  than 
officers  who  had  not  attended  the  course.  The  test  results 
in  Table  9  do  not  support  this  hypothesis.  There  were  no 
significant  differences  in  competence  between  officers  who 
had  attended  the  Introduction  to  Base  Civil  Engineering 
course  and  officers  who  had  not  attended  the  course. 

Hypothesis  6.  A  positive  correlation  between  the 
number  of  courses  attended  at  the  AFIT  School  of  Civil 
Engineering  and  competence  was  hypothesized.  Specifically, 
positive  correlations  were  expected  between  the  number  of 
courses  taken  and  overall  competence,  technical  competence, 
and  background  knowledge.  The  results  displayed  in  Table  10 
supported  this  hypothesis  with  significant  correlations 
found  between  all  officer  self-rating  measures,  the  supervi¬ 
sory  rating  of  overall  competence,  and  the  number  of  courses 
attended.  The  supervisory  rating  of  technical  competence 
and  knowledge  were  marginally  correlated  with  the  number  of 
courses. 

Hypothesis  7.  Also  shown  in  Table  10  are  the  results 
for  the  hypothesis  dealing  with  the  subject  matter  of  AFIT 
Civil  Engineering  courses.  It  was  hypothesized  that  there 
would  be  a  positive  correlation  between  perceptions  of  how 
well  the  subject  matter  at  AFIT  prepared  the  officer  for  his 
job  and  overall  competence,  technical  competence,  and  back¬ 
ground  knowledge.  Some  significant  correlations  were  ob¬ 
tained.  Officer  self-ratings  of  overall  competence  and 


technical  competence  were  significantly  related  to  evalua¬ 
tions  of  the  subject  matter/  but  there  were  no  significant 
correlations  for  these  evaluations  with  knowledge  of  the  CE 
organization  and  mission. 

Supervisory  ratings  of  overall  competence  were  also 
significantly  correlated  with  ratings  of  the  relevance  of 
the  subject  matter  at  AFIT.  Technical  competence  was  not 
significantly  correlated  with  subject  matter  ratings  and 
background  knowledge  was  only  marginally  correlated  witn 
this  variable. 

Hypothesis  8.  The  final  hypothesis  stated  that 
officers  would  rate  themselves  higher  than  their  supervisors 
would  rate  them  on  all  competence  measures.  It  was  hypothe¬ 
sized  that  leniency  bias  would  produce  this  result  (for 
examples,  see  Thornton,  1980) .  The  results  presented  in 
Table  11  were  quite  the  reverse.  Mean  difference  tests 
(paired)  showed  that  supervisors  rated  the  officers  signifi¬ 
cantly  higher  than  the  officers  rated  themselves  on  all 
competence  dimensions.  The  fact  that  all  of  the  differences 
were  significant  beyond  the  .001  level  emphasizes  the  magni¬ 


tude  of  this  result 


TABLE  11 
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V.  DISCUSSION 


Introduction 

This  chapter  presents  a  discussion  of  the  findings  of 
this  study  and  some  conclusions  tnat  may  be  inferred  from 
these  findings.  In  addition,  some  study  limitations  and 
recommendations  for  further  research  are  proposed. 

Findings 

The  results  contained  in  the  officer-supervisory 
intercor relation  matrix  gave  some  evidence  indicating  the 
instrument  used  may  be  a  valid  source  of  competence  ratings. 
Tne  fact  that  two  different  data  sources,  officer  self- 
ratings  and  supervisory  ratings,  were  significantly  corre¬ 
lated  indicates  some  degree  of  convergence  in  the  judgments 
made  by  the  two  types  of  raters.  Likewise,  the  fact  that 
there  was  little  or  no  significant  correlation  between  the 
officer  and  supervisory  ratings  of  managerial  competence  and 
background  knowledge  suggests  that  perhaps  these  evaluations 
represented  different  traits,  different  points  of  view,  or 
unreliable  measures. 

One  reason  for  the  difference  in  managerial  competence 
ratings  might  be  due  to  supervisors  not  observing  the  mana¬ 
gerial  aspects  of  the  officer's  job.  The  most  obvious 
leadership  and  management  role  of  an  officer  is  that  of  a 
Prime  BEEF  officer.  Unfortunately,  most  junior  officer's 


supervisors  are  civilians  in  the  Engineering  Branch  who  do 
not  observe  the  officer  in  a  Prime  BEEF  role. 

Sense  of  competence  was  found  to  be  significantly 
correlated  with  the  amount  of  time  an  officer  had  spent  in 
the  service,  and  this  result  was  expected.  One  would  expect 
an  officer  to  feel  increasingly  more  competent  with  more 
experience  in  his  or  her  job.  The  results  also  showed  that 
confidence  and  knowledge  of  the  CE  organization  and  mission 
were  strongly  associated  with  time  in  service,  but  the 
perceived  amount  of  influence  an  officer  had  over  his  or  her 
environment  was  not  related  to  time  in  service.  This  last 
finding  may  be  due  to  the  fact  that  most  second  lieutenant 
positions  are  relatively  equal  in  degree  of  responsibility. 
Major  changes  in  influence  probably  will  not  occur  until  the 
officer  assumes  a  more  senior  position. 

The  hypothesis  that  officers  with  prior  enlisted 
service  would  be  rated  more  competent  than  officers  without 
prior  enlisted  service  was  not  supported.  This  finding 
suggests  that  while  time  in  service  as  a  CE  officer  affects 
competence,  time  in  other  career  fields  as  an  enlisted 
member  does  not  appear  to  have  an  effect  on  sense  of  compe¬ 
tence. 

The  results  pertaining  to  the  hypothesis  dealing  with 
an  officer’s  source  of  commission  implied  that  officers 
commissioned  through  OTS  were  more  knowledgeable  about  the 
CE  organization  and  mission  than  ROTC  officers.  The  results 


also  showed  that  OTS  officers  were  rated  more  competent  than 
Air  Force  Academy  officers  in  this  background  knowledge.  A 
possible  explanation  for  this  result  may  be  that  OTS  offi¬ 
cers  know  which  career  field  they  will  be  entering  when  they 
begin  OTS,  and  they  may  study  and  observe  their  career  field 
more  closely  while  attending  OTS.  In  contrast,  ROTC  cadets 
are  not  notified  of  assignment  to  their  career  field  until 
late  in  their  senior  year  in  college.  ROTC  cadets  also 
receive  their  training  at  a  civilian  college  so  they  have 
little  opportunity  to  observe  officers  working  in  their 
career  field  before  entering  their  first  job.  The  result 
that  officers  commissioned  through  the  Air  Force  Academy  had 
lower  competence  ratings  than  either  OTS  or  ROTC  officers 
was  a  surprising  result.  Graduates  of  the  Air  Force  Academy 
have  spent  four  years  in  a  military  environment  and  had  an 
opportunity  to  observe  the  Civil  Engineering  squadron  at  the 
Academy.  One  possible  reason  for  tnis  result  might  be  the 
small  sample  from  the  Air  Force  Academy  (n  *  12) . 

One  of  the  major  goals  of  this  study  was  to  determine 
if  officers  with  civil  engineering  degrees  felt  more  compe¬ 
tent  than  officers  with  other  engineering  degrees.  The 
results  of  this  analysis  revealed  that  there  were  no  signif¬ 
icant  differences  in  self-reported  competence  levels  Detween 
civil  engineers  and  electrical,  industrial,  and  mechanical 
engineers.  It  would  seem  that  much  of  the  course  work  that 
a  civil  engineering  student  would  take  in  college  would  be 
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directly  applicable  to  his  or  her  job  as  a  CE  officer. 
Conversely,  many  of  the  subjects  studied  by  electrical, 
industrial,  and  mechanical  engineers  are  more  theoretical  in 
nature  and  do  not  provide  the  officer  with  practical  job 
applications.  For  example,  a  mechanical  engineer  working  as 
a  CE  officer  would  design  heating,  ventilating,  and  air 
conditioning  (HVAC)  systems.  HVAC  is  only  one  small  area  of 
study  within  mechanical  engineering,  and  a  mechanical  engi¬ 
neer  might  have  very  little  exposure  to  and  knowledge  of 
design  applications  in  this  area  of  study. 

One  explanation  for  the  surprising  lack  of  significant 
differences  in  competence  levels  between  academic  degrees 
may  be  attributed  to  the  additional  Civil  Engineering  prepa¬ 
ration  obtained  by  attending  technical  courses  at  the  AFIT 
School  of  Civil  Engineering.  Attendance  at  courses  specifi¬ 
cally  tailored  to  the  deficiencies  of  individuals  from  non- 
Civil  Engineering  disciplines  could  significantly  raise  the 
felt  competence  level  of  these  CE  officers.  The  fact  that 
tne  number  of  courses  attended  at  AFIT  was  significantly 
correlated  with  competence  level  adds  some  credibility  to 
this  explanation. 

Another  unexpected  outcome  of  this  study  was  the 
finding  that  the  AFIT  Introduction  to  Base  Civil  Engineering 
course  was  not  significantly  associated  with  competence 
ratings.  This  course  is  designed  to  give  the  officer  a 
general  overview  of  the  whole  Civil  Engineering  organiza- 


tion,  and  it  was  hypothesized  that  the  coarse  would  have  a 
significant  impact  on  sense  of  competence. 

One  possible  explanation  for  this  finding  is  the 
purpose  of  the  Introduction  to  Base  Civil  Engineering 
course.  This  course  is  designed  to  give  the  new  CE  officer 
an  overview  of  Civil  Engineering,  not  specific  task  knowl¬ 
edge.  The  knowledge  gained  in  the  course  may  not  directly 
affect  an  officer's  perceived  competence  relating  to  his 
specific  job  and  the  technical  tasks  therein.  Although 
knowledge  of  the  CE  organization  is  important  background 
knowledge  for  every  CE  officer,  the  knowledge  gained  from 
the  Introduction  to  Base  Civil  Engineering  Course  may  not  be 
reflected  in  an  officer's  evaluation  which  may  be  based 
primarily  on  his  or  her  technical  competence  in  areas  such 
as  electrical  power  systems  design  or  pavements  design. 

We  had  conjectured  that  the  number  of  courses  attended 
at  AFIT  would  be  significantly  correlated  with  competence 
ratings.  This  hypothesis  was  supported  by  the  results  from 
both  CE  officers  and  their  supervisors.  Since  attendance  at 
the  Introduction  to  Base  Civil  Engineering  course  was  ex¬ 
pressly  excluded  from  the  total  number  of  courses  taken, 
this  result  lends  support  to  the  conclusion  that  AFIT  tech¬ 
nical  courses  tend  to  increase  the  perceived  competence  of 
CE  officers. 

It  was  also  hypothesized  that  ratings  of  the  degree  to 
which  the  subject  matter  of  AFIT  courses  prepared  officers 


for  their  jobs  would  be  positively  correlated  with  feelings 
of  competence.  This  hypothesis  seemed  a  logical  extension 
of  the  linkage  between  course  attendance  and  perception  of 
task  competence.  The  correlations  obtained  in  this  study 
supported  this  hypothesis,  and  the  relationship  was  particu¬ 
larly  strong  for  the  overall  competence  measure. 

It  was  also  found  that  supervisors  rated  the  CE 
officers  significantly  higher  than  the  officers  rated  them¬ 
selves.  This  result  was  consistently  found  across  all  of 
the  competence  measures.  The  high  t  values,  ranging  from 
4.8  to  9.5,  leave  little  doubt  as  to  the  magnitude  of  these 
differences.  This  result  ran  counter  to  our  original  hy¬ 
pothesis. 

Performance  appraisal  research  has  tended  to  find 
tnat,  in  general,  most  individuals  are  more  lenient  when 
rating  themselves  than  are  other  sources  of  ratings 
(Thornton,  1980)  .  Although  measures  of  sense  of  competence 
are  clearly  not  performance  appraisals,  we  expected  that 
the  same  tendency  for  an  individual  to  be  lenient  in  rating 
himself  would  occur  when  evaluating  personal  sense  of  compe¬ 
tence  levels.  Obviously,  this  expectation  was  not  supported 
by  the  results. 

It  is  difficult  to  fully  comprehend  the  implications 
of  this  finding.  This  result  may  stem  from  the  unique 
situation  of  the  typical  CE  officer.  Since  these  officers 
have  little  applied  technical  training,  their  supervisors 
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may  not  have  high  expectations  for  the  junior  officers. 

Thus#  a  supervisor  might  be  impressed  by  any  noteworthy 
skill  or  knowledge  shown  by  the  officer#  and  this  may  in 
turn  lead  to  high  ratings.  The  officers#  on  the  other  hand# 
might  be  discouraged  by  their  lack  of  relevant  training, 
especially  in  the  technical  areas.  Thus,  they  may  rate 
themselves  as  less  competent. 

Another  possible  explanation  is  a  contrast  effect. 
Supervisors  could  upgrade  in  their  minds  the  competence  of 
employees  with  technical  engineering  degrees  if  they  compare 
them  with  the  numerous  semi-skilled  CE  employees  such  as 
draftsmen,  technicians#  and  craftsmen.  Both  of  these  expla¬ 
nations  are  highly  speculative  though,  and  additional  re¬ 
search  is  needed. 

Conclusions 

Although  several  of  the  hypotheses  were  not  supported 
by  the  results,  some  important  conclusions  may  be  drawn  from 
this  study. 

First#  the  Wagner  and  Morse  (1975)  sense  of  competence 
instrument  received  some  badly  needed  evidence  supporting 
its  construct  validity.  The  validity  of  the  modified  Wagner 
and  Morse  instruments  for  technical  competence,  managerial 
competence,  and  background  knowledge  remain  in  doubt.  The 
significant  correlation  between  the  two  different  sources  of 
competence  ratings  takes  an  important  step  in  the  validation 
process.  In  addition,  the  study  also  provided  some  support 


for  the  validity  of  three  of  the  four  component  factors  from 
the  Wagner  and  Morse  (1975)  instrument.  Furthermore,  addi¬ 
tional  data  on  the  reliability  of  these  scales  was  also 
provided . 

There  are  also  several  conclusions  that  may  be  drawn 
regarding  the  quality  of  preparation  of  junior  CE  officers. 
It  appears  that  CE  officers  improve  many  of  their  job  skills 
by  direct  hands-on  experience.  Their  perceived  competence, 
especially  their  knowledge  of  the  CE  organization  and  mis¬ 
sion  and  their  level  of  confidence,  were  increased  with 
additional  job  experience. 

The  fact  tnat  officers  commissioned  through  OTS  felt 
more  competent  than  officers  commissioned  througn  ROTC  or 
the  Air  Force  Academy  suggested  that  more  effort  should  be 
devoted  to  upgrading  the  familiarization  of  non-OTS  officers 
witn  their  impending  new  career.  An  effort  should  be  made 
to  give  ROTC  and  Air  Force  Academy  cadets  a  realistic  pic¬ 
ture  of  their  new  career.  Evidence  from  the  literature  on 
realistic  job  previews  suggests  that  better  officer  reten¬ 
tion  might  result  (McEvoy  &  Cascio,  1985) . 

Although  the  AFIT  Introduction  to  Base  Civil 
Engineering  course  did  not  have  a  significant  effect  on 
competence  ratings,  the  course  still  undoubtedly  serves  a 
useful  purpose.  Although  the  results  are  inconclusive,  the 
course  might  benefit  from  more  research  into  areas  where  CE 
officers  reported  the  greatest  deficiencies,  such  as  knowl- 
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edge  of  the  CE  organization  and  mission,  which  received  the 
lowest  competence  rating.  The  officers  rated  their  knowl¬ 
edge  of  the  Operations  branch  as  the  lowest  of  the  branches, 
but  this  was  to  be  expected  since  most  of  the  officers 
worked  in  the  Engineering  and  Environmental  Planning 
branch. 

The  strong  correlations  between  the  total  number  of 
AFIT  courses  taken  and  feelings  of  competence  indicate  that 
AFIT  Civil  Engineering  courses  are  meeting  their  intended 
objectives.  Civil  Engineering  officers  seem  to  be  benefit¬ 
ing  from  these  courses.  These  results  suggest  that  atten¬ 
dance  at  AFIT  courses  can  significantly  raise  the  sense  of 
competence  of  junior  CE  officers.  Attendance  at  these 
courses  should  be  strongly  encouraged  early  in  a  junior 
officer's  career. 

Overall,  the  preparation  of  junior  CE  officers  seems 
to  be  more  adequate  than  we  anticipated.  There  seem  to  be 
no  glaring  preparation  weaknesses,  although  more  effort  is 
needed  to  prepare  ROTC  and  Air  Force  Academy  cadets  and  more 
emphasis  should  be  placed  on  early  attendance  at  AFIT  cours¬ 
es.  One  very  surprising  result  was  that  academic  degree  had 
no  significant  effect  on  competence.  This  was  a  major 
thrust  of  tne  study  and  the  hypothesis  seemed  logical.  The 
data  did  not  support  the  hypothesis,  but  it  was  useful  to 
find  out  that  an  officer's  academic  degree  has  no  signifi¬ 
cant  effect  on  competence. 
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The  one  big  question  that  remains  concerns  the 
differences  in  magnitude  between  the  officer  self-ratings 
and  their  supervisor's  ratings.  The  fact  that  officers  rate 
themselves  significantly  lower  than  their  supervisors  rate 
them  raises  many  questions  about  the  differences  between  the 
processes  of  self-evaluation  versus  other  person's  percep¬ 
tion.  The  reason  for  this  could  be  an  inflated  supervisory 
rating  or  an  underestimate  of  competence  by  the  officers. 
This  second  alternative  could  be  a  serious  problem  if  it  is 
indeed  the  reason  for  the  difference  in  ratings.  As  the 
literature  reviewed  previously  indicates,  many  negative 
characteristics  are  associated  with  a  low  sense  of  compe¬ 
tence.  Further  work  in  this  area  is  clearly  in  order. 

Study  Limitations 

Although  care  was  taken  to  eliminate  or  at  least 
minimize  limitations,  there  are  several  limitations  that 
snould  be  noted.  First,  this  was  a  cross-sectional  study, 
with  measures  taken  at  one  point  in  time.  A  cross-sectional 
study  makes  it  difficult  to  determine  any  causal  relation¬ 
ships  between  variables.  Unlike  a  longitudinal  study,  a 
cross-sectional  study  only  allows  educated  guesses  at  caus¬ 
al  relationships. 

Another  possible  weakness  of  the  study  was  the  small 
sample  size.  Although  the  total  number  of  respondents  was 
reasonably  adequate,  the  sample  sizes  of  specific  groups 
(i.e.  industrial  engineers  and  Air  Force  Academy  officers) 
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were  small  enough  that  a  few  responses  could  potentially 
alter  the  results. 

Another  factor  that  must  be  considered  when  examining 
the  results  of  this  study  is  the  population  itself.  This 
population  may  be  atypical  when  compared  to  individuals  in 
other  technical  fields.  The  military  is  a  unique  envi¬ 
ronment  and  there  are  many  demands  levied  upon  a  new  CE 
officer  that  his  civilian  counterpart  may  never  encounter. 
Tnus,  the  results  of  this  study  may  not  be  entirely  applica¬ 
ble  to  other  populations  of  individuals. 

Recommendations  for  Further  Research 

The  following  recommendations  for  additional  research 
are  made  to  address  questions  raised  by  this  investigation. 

1.  Future  research  may  address  the  process  of 
familiarization  of  ROTC  cadets  with  their  job  in 
the  U.S.  Air  Force.  Current  methods  of  assigning 
cadets  to  career  fields  should  be  reviewed  and 
methods  such  as  realistic  job  previews  may  be 
considered  for  possible  use. 

2.  The  subject  matter  in  the  AFIT  Introduction  to 
Base  Civil  Engineering  course  may  be  reviewed  to 
determine  if  it  is  meeting  the  needs  of  current 
junior  officers.  Job  tasks,  knowledge,  and  skills 
of  junior  CE  officers  should  be  examined  to 
determine  exactly  where  the  deficiencies  lie  with 
respect  to  the  reported  low  perceived  competence 
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in  knowledge  of  the  CE  organization.  Once 
determined,  these  deficiencies  should  be  compared 
to  the  current  curriculum  to  determine  where  the 
Introduction  to  Base  Civil  Engineering  course 
could  use  additional  emphasis  to  improve  the 
perceived  competence  of  junior  CE  officers. 

A  more  in-depth  analysis  of  AFIT  courses  may  be 
performed  to  analyze  specific  courses  and  their 
impact  on  competence  ratings.  This  research  could 
examine  such  courses  as  Pavements  Engineering, 
Electrical  Engineering,  and  Heating,  Ventilating 
and  Air  Conditioning  to  determine  their  effect  on 
an  officer's  sense  of  competence.  Such  an 
analysis  could  be  used  to  identify  and  promote 
those  courses  that  are  most  likely  to 
significantly  increase  junior  CE  officer  compe¬ 
tence.  The  AFIT  School  of  Civil  Engineering  and 
the  tMajor  Air  Commands  could  then  work  to  insure 
all  junior  CE  officers  attend  these  courses. 
Further  research  may  examine  the  difference  in  the 
magnitude  of  officer  and  supervisory  evaluations. 
More  research  is  needed  to  determine  the 
information  processing  differences  between 
officer  self-assessments  of  competence  and  their 
supervisory  ratings  of  competence.  Comparisons 
between  concurrent  performance  evaluations  may 
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Appendix  B:  Officer  Survey  Instrument 


OFFICER  QUESTIONNAIRE 


I.  Background  Information. 

1.  How  many  months  of  active  duty  military  service  do  you 
have  as  a  Civil  Engineering  Officer? 

1.  0-3  months 

2.  4-6  months 

3.  7-12  months 

4.  13-18  months 

5.  19-24  months 

6.  more  than  24  months 

2.  Did  you  have  an j  active  duty  military  service  before 
you  became  a  Civil  Engineering  Officer? 

1 .  yes 

2 .  no 

3.  What  was  your  source  of  commission? 

1 .  ROTC 

2.  OTS 

3.  U.S.  Air  Force  Academy 

4.  Other _ . 

4.  In  which  engineering  discipline  did  you  receive  your 
undergraduate  degree? 

1.  Architectural 

2.  Civil 

3.  Electrical 

4.  General 

5.  Industrial 

6.  Mechanical 

7.  Other  (specify) _ . 

5.  In  which  Base  Civil  Engineering  section  are  you 
currently  working? 

1.  Engineering  Design  (DEED) 

2.  Environmental  and  Contract  Planning  (DEEV) 

3.  Contract  Management  (DEEC) 

4.  Readiness  (DER) 

5.  Requirements/Logistics  (DEMR) 

6.  Industrial  Engineering  (DEI) 

7.  Other  (specify) _ . 


.W/ivo 
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Sow  much  engineering  work  experience  (related  to  your 
present  job)  did  you  have  before  you  became  a  Civil 
Engineering  Officer? 

1.  no  previous  experience 

2.  less  than  6  months 

3.  6-12  months 

4.  more  than  12  months 

Have  you  attended  the  Base  Civil  Engineering  Course  at 
AFIT's  School  of  Civil  Engineering? 

1 .  yes 

2 .  no 

How  many  courses  (not  including  the  Base  Civil 
Engineering  course)  have  you  attended  at  AFIT's  School 
of  Civil  Engineering? 

1 .  none 

2 .  one 

3 .  two 

4.  three 

5 .  four 

6.  more  than  four 

How  well  did  the  subject  matter  covered  in  your  AFIT 
Civil  Engineering  courses  prepare  you  for  your  current 
job? 

1.  I  have  never  attended  an  AFIT  course 

2.  The  subject  matter  did  not  prepare  me  at  all 

3.  The  subject  matter  prepared  me  a  little 

4.  The  subject  matter  prepared  me  well 

5.  The  subject  matter  prepared  me  exceptionally  well 
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.  Job  Attitudes-  This  section  is  designed  to  measure  your 
general  feelings  in  mastering  your  organization  and  work 
setting.  Your  feelings  about  specific  abilities  such  as 
technical  or  managerial  ability  will  be  measured  in 
later  sections.  Use  the  following  rating  scale  to 
indicate  the  extent  to  which  you  agree  or  disagree  with 
the  statements  shown  below. 


1  *  Strongly  disagree 

2  =  Moderately  disagree 

3  =  Slightly  disagree 

4  =  Neither  agree  or  disagree 

5  *  Slightly  agree 

6  =  Moderately  agree 

7  =  Strongly  agree 

10.  No  one  knows  this  job  better  than  I  do. 

11.  Problems  here  are  easy  to  solve  once  you  understand  the 
various  consequences  of  your  actions,  a  skill  I  have 
acquired . 

12:  Even  though  the  work  here  could  be  rewarding,  I  am 

frustrated  and  find  motivation  continuing  only  because 
of  my  paycheck. 

13.  I  meet  my  own  personal  expectations  for  expertise  in 
doing  this  job. 

14.  I  do  not  know  as  much  as  ray  predecessor  did  concerning 

this  job. 

15.  I  would  make  a  fine  model  for  an  apprentice  to  emulate 
in  order  to  learn  the  skills  he  would  need  to  succeed. 


16.  This  job  is  manageable  and  any  problems  tend  to  be 

optimally  solved. 

17.  If  anyone  here  can  find  the  answer,  I'm  the  one. 

18.  Sometimes  I  feel  like  I'm  not  getting  anything  done. 


19. 

20. 

21. 


This  job  offers  me  a  chance  to  test  myself  and  my 
abilities. 

This  type  of  work  offers  subjective  rewards;  the  job  is 
valuable  to  me  for  no  other  reason  than  I  like  to  do  it. 

I  go  home  the  same  way  I  arrive  in  the  morning,  feeling 
I  have  not  accomplished  a  whole  lot. 
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22.  My  talents,  or  where  I  can  concentrate  my  attention 
best,  are  found  in  areas  not  related  to  this  job. 

23.  Considering  the  time  spent  on  the  job,  I  feel  thoroughly 
familiar  with  my  job. 

24.  If  the  work  were  only  more  interesting  I  would  be 
motivated  to  perform  better. 

25.  I  honestly  believe  I  have  all  the  skills  necessary  to 
perform  this  job  well. 

26.  Doing  this  job  well  is  a  reward  in  itself. 

27.  I  can  get  so  wrapped  up  in  my  work  that  I  forget  what 
time  it  is  and  even  where  I  am. 

28.  Mastering  this  job  means  a  lot  to  me. 


III.  Technical  Job  Demands-  This  section  is  designed  to 
measure  your  feelings  and  confidence  about  your 
ability  in  the  technical  aspects  of  your  job  (e.g. 
engineering  design,  cost  estimates,  engineering 
studies,  etc.).  The  same  rating  scale  will  be  used. 

1  *  Strongly  disagree 

2  »  Moderately  disagree 

3  *  Slightly  disagree 

4  *  Neither  agree  or  disagree 

5  =  Slightly  agree 

6  *  Moderately  agree 

7  a  strongly  agree 

29.  I  meet  my  own  personal  expectations  for  technical 
expertise  in  doing  this  job. 

30.  This  job  is  technically  manageable  and  any  problems  tend 

to  be  optimally  solved. 

31.  This  job  offers  me  a  chance  to  test  myself  and  my 

technical  abilities. 

32.  My  talents,  or  where  I  can  concentrate  my  attention 
oest,  are  found  in  areas  not  related  to  the  technical 
aspects  of  this  job. 

33.  I  honestly  believe  I  have  all  the  technical  skills 
necessary  to  perform  this  job  well. 

34.  If  I  were  deployed  with  a  Prime  BEEF  team,  I  could  solve 
any  technical  problems  that  might  arise. 


IV.  Managerial  and  Supervisory  Job  Demands-  This  section  is 
designed  to  measure  your  feelings  and  confidence  in 
managing  work  and  supervising  subordinate  employees . 
The  same  rating  scale  will  be  used. 

1  =  Strongly  disagree 

2  =  Moderately  disagree 

3  *  Slightly  disagree 

4  *  Neither  agree  or  disagree 

5  *  Slightly  agree 

6  =  Moderately  agree 

7  *  Strongly  agree 

35.  I  meet  my  own  personal  expectations  for  managerial  and 
supervisory  expertise  in  doing  this  job. 

36.  This  job  offers  me  a  chance  to  test  myself  and  my 
managerial  and  supervisory  abilities. 

37.  My  talents,  or  where  I  can  best  concentrate  my 

attention,  are  found  in  areas  not  related  to  the 
managerial  and  supervisory  aspects  of  this  job. 

38.  I  honestly  believe  I  have  all  the  managerial  and 
supervisory  skills  necessary  to  perform  this  job  well. 

39.  I  plan  and  organize  my  work  in  an  effective  and 
efficient  way. 

40.  I  could  effectively  manage  and  lead  a  deployed  Prime 
BEEF  team  as  a  team  chief. 


V.  Background  Knowledge  of  Civil  Engineer ing  Branches. 

This  section  is  designed  to  measure  your  feelings  and 
confidence  of  your  knowledge  of  the  Civil  Engineering 
organization  and  mission .  Again,  the  same  rating  scale 
will  be  used. 


1  =*  Strongly  disagree 

2  =  Moderately  disagree 

3  =  Slightly  disagree 

4  s*  Neither  agree  or  disagree 

5  *  Slightly  agree 

6  =  Moderately  agree 

7  =  Strongly  agree 

41.  I  nonestly  believe  I  have  all  thi  knowledge  of  each  of 
tfe  branches  of  Civil  Engineering  necessary  to  perform 
this  job  well. 
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42.  I  honestly  believe  I  have  all  the  knowledge  of  the 
Engineering  and  Environmental  Planning  Branch  (DEE) 
necessary  to  perform  this  job  well. 

43.  I  honestly  believe  I  have  all  the  knowledge  of  the 
Operations  Branch  (DEM)  necessary  to  perform  this  job 
well . 

44.  I  honestly  believe  I  have  all  the  knowledge  of  the  Prime 
BEEF  program  to  perform  this  job  well. 


VI.  Additional  Comments- 
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Appendix  C:  Supervisor  Survey  Instrument 


SUPERVISOR  QUESTIONNAIRE 


Job  Attitudes-  This  section  is  designed  to  measure  your 
general  feelings  about  the  officer's  success  in 
mastering  his  organization  and  work  setting.  Your 
feelings  about  the  officer's  specific  abilities  such  as 
technical  or  managerial  ability  will  be  measured  in 
sections  II  and  III.  Use  the  following  rating  scale  to 
indicate  the  extent  to  which  you  agree  or  disagree  with 
the  statements  shown  below. 

1  =  Strongly  disagree 

2  =  Moderately  disagree 

3  =  Slightly  disagree 

4  =  Neither  agree  or  disagree 

5  =  Slightly  agree 

6  =  Moderately  agree 

7  *  Strongly  agree 

No  one  knows  this  job  better  than  this  officer  does. 

This  officer  meets  my  own  personal  expectations  for 
expertise  doing  his  job. 

This  officer  does  not  know  as  much  as  his  predecessor 
did  concerning  his  job. 

This  officer  would  make  a  fine  model  for  an  apprentice 
to  emulate  in  order  to  learn  the  skills  he  would  need 
to  succeed. 

If  anyone  can  find  the  answer,  this  officer  is  the  one. 

This  job  offers  the  officer  a  chance  to  test  himself  and 
his  abilities. 

This  officer's  talents,  or  where  he  can  concentrate  his 
attention  best,  are  found  in  areas  not  related  to  his 
job . 

Considering  the  time  he  has  spent  on  the  job,  this 
officer  is  thoroughly  familiar  with  his  job. 


I  honestly  believe  this  officer  has  all  the  skills 
necessary  to  perform  this  job  well. 


II.  Technical  Job  Demands-  This  section  is  designed  to 
measure  your  feelings  and  confidence  about  the 
officer's  ability  in  the  technical  aspects  of  his  job 
(e.g.  engineering  design,  cost  estimates,  engineering 
studies,  etc.).  The  same  rating  scale  will  be  used. 

1  *  Strongly  disagree 

2  =  Moderately  disagree 

3  =  Slightly  disagree 

4  *  Neither  agree  or  disagree 

5  =  Slightly  agree 

6  =  Moderately  agree 

7  *  Strongly  agree 

10.  This  officer  meets  my  own  personal  expectations  for 

technical  expertise  in  doing  his  job. 

11.  This  officer's  talents,  or  where  he  can  concentrate  his 
attention  best,  are  found  in  areas  not  related  to  the 
technical  aspects  his  job. 

12.  I  honestly  believe  this  officer  has  all  the  technical 
skills  necessary  to  perform  this  job  well. 


III.  Managerial  and  Supervisory  Job  Demands-  This  section  is 
designed  to  measure  your  feelings  and  confidence  in  the 
officer's  ability  to  manage  work  and  supervise 
subordinate  employees.  The  same  rating  scale  will  be 
used. 


1  =  Strongly  disagree 

2  =  Moderately  disagree 

3  =  Slightly  disagree 

4  =  Neither  agree  or  disagree 

5  =  Slightly  agree 

6  =  Moderately  agree 

7  =  Strongly  agree 

13.  This  officer  meets  my  own  personal  expectations  for 
managerial  and  supervisory  expertise  in  doing  his  job. 

14.  This  officer's  talents,  or  where  he  can  concentrate  his 
attention  best,  are  found  in  areas  not  related  to  the 
managerial  and  supervisory  aspects  his  job. 

15.  I  honestly  believe  this  officer  has  all  the  managerial 
and  supervisory  skills  necessary  to  perform  this  job 
well . 


16.  This  officer  plans  and  organizes  his  work  in  an 
effective  and  efficient  way. 


17.  I  honestly  believe  this  officer  has  all  the  knowledge  of 
each  of  the  branches  of  Civil  Engineering  necessary  to 
perform  his  job  well. 


IV.  Additional  Comments 
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